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(57) ABSTRACT

The mvention relates to a digital motion picture camera com-
prising at least one optoelectronic sensor device for the
recording ol motion pictures. The sensor device has, 1 an
areal arrangement, a plurality of sensor elements for the pro-
duction of a respective received signal in dependence on a
light exposure. The camera further has a control device for the
controlling of the read-out of the recerved signals of the
sensor elements as well as a digitizing device for the digitiz-
ing of the received signals. A part of the sensor elements 1s
associated with a central areal region of the sensor device for
the production of recerved recording signals and another part
of the sensor elements 1s associated with a frame-shaped areal
region of the sensor device for the production of received
monitoring signals, said frame-shaped areal region surround-
ing the central areal region.
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DIGITAL CAMERA WITH OVERSCAN
SENSOR

RELATED APPLICATIONS

This application corresponds to and claims foreign priority
benefits under 35 U.S.C. 119 (a)-(d) and (1) or 365 (b) based

upon Germany patent application No. 102 18 313.9 filed Apr.
24, 2002.

BACKGROUND OF THE INVENTION

The mvention relates to a motion picture camera for full
motion recordings of high picture quality such as television
movies, cinema commercials, cinema movies or even indus-
trial or medical applications. Motion picture cameras for the
exposure of a photochemical negative film are known for such
recordings. This recording technology allows a high resolu-
tion, large brightness dynamics and good color rendering.
However, the development and the printing of such a negative
f1lm are undesirably complex and/or expensive since special-
1st equipment 1s required. Furthermore, 1t 1s required for an
clectronic picture processing, which has become customary
in the meantime—ifor example for the changing of the color or
for the insertion of synthetic picture elements—+to subse-
quently digitize the exposed film material.

Digital video cameras are also known which record the
recorded pictures with three CCD sensors provided for dif-
terent colors and store them 1n a digital format on magnetic
tape. The recording 1s observed by means of an electronic
viewlinder in the form of an integrated display momitor which
reproduces the recorded pictures recorded by means of the
CCD sensors. Such cameras therefore have the advantage that
the recorded film pictures are already present 1n digital form.
However, such video cameras do not satisty the demands
occurring 1n all typical recording situations with respect to
handling and picture quality and they are consequently not
used 1n full motion recordings 1n which a particularly high
picture quality 1s desired. For example, such a camera design
with three CCD sensors requires recording lenses with a
comparatively long back focal length, which 1s disadvanta-
geous for the imaging performance of the optical systems.
Furthermore, splitter prisms are required 1n the optical recep-
tion path which can likewise result 1n an unwanted reduction
in the recording quality.

SUMMARY OF THE INVENTION

It 1s an object of the ivention to provide a motion picture
camera which allows a digital recording of motion pictures,
on the one hand, and 1s suitable for use for full motion record-
ings ol high picture quality, such as television movies, cinema
commercials or cinema movies, on the other hand.

This object 1s satisfied by a digital motion picture camera
which has at least one optoelectronic sensor device for the
recording ol motion pictures, a control device for the control
ol a read-out of the received signals of the sensor elements
and a digitizing device for the digitizing of received signals of
the sensor elements, with the sensor device having a plurality
of sensor elements 1n an areal arrangement for the production
of arespective received signal 1n dependence on a light expo-
sure, and with a part of the sensor elements being associated
with a central areal region of the sensor device for the gen-
eration of received recording signals and with another part of
the sensor elements being associated with a frame-shaped
area region of the sensor device which surrounds the central
areal region for the generation of recetved monitoring signals.
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In the motion picture camera 1n accordance with the inven-
tion, a sensor device 1s therefore provided having a plurality
ol photoelectrical sensor elements which each produce an
clectrical received signal. These received signals are digitized
while still 1n the camera, optionally after amplification, so
that the picture information 1s present directly 1 a digital
format and can thus be electronically processed without prob-
lem and can be reproduced without substantial loss of quality.

In this camera, the sensor elements of the sensor device are
associated with different pre-determined or pre-determinable
areal regions, with a part of the sensor elements being asso-
ciated with a central areal region, with the recerved signals of
these sensor elements being used for the long-term picture
storage—that 1s for the actual recording of the recorded pic-
tures—{(recerved recording signals). Another part, or all other,
sensor elements are associated with a frame-shaped areal
region surrounding the central areal region. The received
signals of these sensor elements (recerved monitoring sig-
nals) can—in addition to the received recording signals—be
used for the observation and monitoring of the actual record-
ing (so-called “over-scan”).

The explained different association thus corresponds to a
division of the motion picture to be recorded into a central
picture region which has ultimately to be stored for the pro-
duction of the motion picture film and into an outer picture
region provided only for the control observation. The motion
picture camera in accordance with the invention thereby
makes possible an observation of the recording beyond the
central picture region taken into account for the production of
the motion picture film. For this, the corresponding received
monitoring signals can be supplied together with the recerved
recording signals of the central areal region to a display unat,
for example to a display unit serving as an electronic view-
finder, 1n particular an integrated display monaitor.

The cameraman can thus see a larger picture region than
the actually stored picture section. The observation of an
outer picture region 1s thereby made possible—without the
necessity ol a purely optical view-finder—to be able to rec-
ognize objects at the picture margin 1 good time which
should not be recorded by accident and to be able to move the
recorded central picture section of the camera away from such
objects 1n a correspondingly early manner. In this manner, for
example, an unintentional recording ol a microphone at the
margin of the picture section can be recognized and prevented
in good time.

An advantage of the explained division of the sensor ele-
ments thus consists of the fact that a control observation of an
outer picture section which 1s ultimately not to be recorded 1s
possible without an optical viewlinder or a control photo-
sensor being required for this purpose in addition to the any-
way required sensor device.

The said display unit 1s preferably integrated into the
motion picture camera in order always to allow the camera-
man guiding the camera a direct observation of the motion
pictures recorded and of the ultimately not recorded picture
surrounds.

Alternatively or additionally, a display unit can be provided
which 1s not arranged directly at the motion picture camera,
but 1s connected to this for the transmission of the received
monitoring signals and of the recerved recording signals. A
recording observation 1s thereby also possible at a location
remote from the motion picture camera 1f the camera 1s
attached, for example, to a crane. In such a case, a coupling of
the display unit to the camera can take place, for example, via
cable or via a wireless connection.

In accordance with an advantageous embodiment, the said
display unit 1s coupled to a picture generator by which a
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cutting frame signal can be produced and transmitted to the
display device which appears on the display device as a cut-
ting frame to distinguish the central, ultimately stored, picture
region and the frame-shaped picture region only provided for
control purposes. The picture generator can additionally be
used to represent specific recording parameters, for example
the actual aperture setting of the recording lens, on the display
device. Alternatively to the use of a picture generator, a per-
manent physical marking of the boundary between the central
picture region and the frame-shaped picture region can also
be provided at the display device.

The sensor elements can preferably be controlled by the
control device such that the received recording signals and the
received monitoring signals can optionally be read-out sepa-
rately.

Different interfaces can be associated with the sensor ele-
ments of the central areal region and with the sensor elements
of the surrounding frame-shaped areal region 1n order either
to allow a transmission of the received signals both to a
memory device and to a, display device or to allow a trans-
mission of the recetved monitoring signals only to the display
device. In particular, one interface for the transmission of the
received recording signals to a memory device and one inter-
face for the transmission of the recerved recording signals to
a display device can be associated with the central areal
region, with these two interfaces also being able to be formed
by a single common 1interface 1f a corresponding splitting of
the recetved recording signals should take place at a down-
stream position of the signal processing.

A connection of the sensor elements to a memory device
and to a display device 1s preferably provided such that the
received signals of all sensor elements can be read out during
a read-out run, with the received recording signals being
transmitted to the memory device and to the display device
and the received monitoring signals only being transmaitted to
the display device.

The transmission of the recerved monitoring signals to the
display device can take place serially, in parallel or only
group-wise 1n parallel, preferably in agreement with the kind
of transmission of the receirved recording signals to the
memory device.

The received recording signals are transmitted to the
memory device 1n digitized form. The transmission of the
received monitoring signals to the display device can take
place 1n analog form, with the display device being connected
to the sensor elements of the central areal region at a position
still before the digitizing device so that no digitizing device at
all 1s required for the sensor elements of the frame-shaped
areal region. The transmission of the recerved signals to the
display device can alternatively take place 1n digital form so
that the display device—{or example together with a memory
device—is connected to the output of a digitizing device. In
t
C

11s manner, a check can additionally be made using the
1splay device of whether the digitizing of the received sig-
nals has taken place 1n a satisfactory manner.

In a possible embodiment, the connection of the sensor
clements 1s selected such that the division into the central
areal region and into the frame-shaped areal region 1s perma-
nently fixed. The mvention can, however, also be realized
particularly well by the use of a sensor device whose sensor
clements can be freely selectably controlled by means of the
control device such that the received signals can be produced
and read out 1n any desired order or at any desired points 1n
time. It 1s thereby possible, for example, to record particular
picture sections or to determine a plurality of received sig-
nals—tor example for different exposure times—ior control
purposes with respect to specific sensor elements. It 1s more-

10

15

20

25

30

35

40

45

50

55

60

65

4

over possible to vary the association of the sensor elements
with the central areal region or with the frame-shaped areal
region 1n order to change the size and/or the shape of the areal
regions. A freely selectable read-out of the sensor elements 1s
in particular possible with the use of a CMOS sensor.

In accordance with an advantageous further development
of the invention, the sensor elements of the outer frame-
shaped areal region are provided 1n a lower resolution or with
otherwise reduced reproduction properties than the sensor
clements of the central areal region of the sensor device. The
sensor elements of the frame-shaped areal region namely
only serve, as explained, for the control observation, but not
for the actual recording of the motion picture. A reduced
resolution in the outer picture region therefore does not make
itself noticeable 1n the stored motion picture and can also be
negligible for the control observation, 1n particular it the
resolution of the sensor elements of the frame-shaped areal
region 1s not worse than the resolution of the display umit used
which 1s always limited 1n practice.

The recording optical system used 1s normally anyway
only optimized to the size of the ultimately recorded or stored
motion picture, that 1s to the size of the central areal region of
the sensor device. The recording optical system nevertheless
actually does also 1mage regions outside the central picture
region, but only with reduced imaging properties. The design
ol the sensor elements of the outer frame-shaped areal region
with reduced resolution thus does not necessarily result in
large restrictions with respect to the control observation of the
recording than are anyway predetermined by the outer region
of the recording optical system. It 1s therefore particularly
economical for the extent of the central areal region of the
sensor device exactly to correspond to a central region within
the picture plane for which the imaging properties of the
recording optical system of the motion picture camera are
optimized.

In contrast, such a reduced resolution 1n the outer picture
region can contribute to making possible a more cost favor-
able manufacture of the sensor device, of the associated data
interfaces and/or of the associated read-out electronics and to
reducing the comparatively high data flow of the received
signals of the sensor device to be read out.

The resolution of the sensor device can be reduced within
the frame-shaped areal region 1n a spatial respect. The sensor
clements can, for example, be arranged within the frame-
shaped areal region 1n a lower density than in the central areal
region, that 1s with a lower number of sensor elements per
surtace unit.

Alternatively or additionally, a lower sensitivity or bright-
ness resolution can be provided within the frame-shaped areal
region of the sensor device than in the central areal region.

The resolution of the frame-shaped areal region can also be
lower than 1n the central areal region 1n a color respect. The
color reproduction 1s namely of subordinate significance for
the explained purpose of the control observation for possibly
intruding objects at the picture margin. In extreme cases, it
can be suilicient for the sensor elements of the frame-shaped
areal region only to be designed for a monochromatic record-
ng.

Alternatively or additionally, the sensor device can have a
reduced time resolution within the frame-shaped areal region.
In this case, the maximum frequency at which the sensor
clements of the frame-shaped areal region can be read out,
and consequently a complete outer picture frame can be
recorded, 1s lower than 1n the central areal region. This restric-
tion 1s also of subordinate significance for the explained pur-
pose of the control observation for possibly intruding objects
at the picture margin. This applies in particular to the case of
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a slow motion recording in which the motion picture actually
to be stored within the central areal region 1s recorded at an
increased picture recording frequency, for example at 100
frames per second. For the pure control observation of such a
slow motion recording, 1 conftrast, a customary picture
recording frequency, for example of 24 frames per second, 1s
suificient.

The aforesaid different kinds of reduced resolution can be
combined 1n any desired manner to achieve a cost favorable
manufacture of the sensor device, on the one hand, and a
suificient control reproduction of the recorded picture, on the
other hand. For example, sensor elements can be provided 1n
the frame-shaped areal region which have a comparatively
low sensitivity per se (low dynamic resolution), with this low
sensitivity being at least partly compensated in that these
sensor elements have a comparatively large areal extent and
are therefore only arranged 1n a relatively low density (low
spatial resolution).

In accordance with a further advantageous embodiment of
the motion picture camera in accordance with the mvention,
said motion picture camera only has a single optoelectronic
sensor, 1n particular the already named CMOS sensor. When
a single sensor 1s used for all colors, the upstream beam
splitter required when a plurality of sensors are used can be
omitted. An improvement in the picture quality is thereby
achieved. The omission of the beam splitters furthermore has
the effect that the distance of such a single sensor from the
recording optical system can be reduced such that higher
quality optical systems can be used.

To make possible a distinguishing of colors with a single
sensor 1n such an embodiment, each sensor element can be
provided with a color filter, 1n particular with a red, green or
blue filter. Each sensor element thus receives a signal associ-
ated with a picture element, said signal, however, only corre-
sponding to the picture information of a single color. The
turther color information for this picture element 1s calculated
from the receirved signals of the adjacent sensor elements
provided with different color filters. Alternatively, the color of
a filter associated with the sensor element can be changed 1n
a faster time sequence 1n order thus to obtain all color infor-
mation.

It 1s, however, also possible to use a color-sensitive sensor
device, for example a semi-conductor sensor which has dii-
ferent spectral absorption at different depths. Each sensor
clement corresponding to a picture element can thereby gen-
crate a plurality of received signals which correspond to dii-
terent wavelength ranges or colors. For example, such a color
resolving sensor element can produce a red, green or blue
received signal.

Alternatively to this, two or three sensors can also be pro-
vided for the realization of different spectral sensitivities.

In accordance with an advantageous further development
of the invention, the frequency at which the sequential motion
pictures are recorded can be varied, and indeed 1in a manner
pre-settable by the user. The pictures can thereby be recorded
at a different frequency to the one they should ultimately be
reproduced at as a motion picture film. This vanability of the
picture recording frequency allows fast motion shots which
are desired, for example, for action scenes or for procedures
which take place extremely slowly 1n order to make an action
procedure appear faster than 1t actually takes during the
recording. Furthermore, the variability of the picture record-
ing frequency allows slow motion shots such as are likewise
customary and desired for many full-motion recordings.

It 1s 1mportant for this further development that these
advantages are achieved by a change 1n the frequency at
which the sequential motion pictures are recorded and that the
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desired fast motion effects or slow motion effects are accord-
ingly not produced by subsequent time interpolation of 1ndi-
vidual motion pictures. Interpolation artifacts are thereby
avolded which can occur on the interpolation of motion pic-
tures which have been recorded at a constant frequency such

as 1s the case, for example, with the 1nitially named CCD
SEensors.

It 1s, 1n contrast, unimportant for the realization of the
explained further development whether the motion pictures
are recorded as full frames or as half frames.

With this further development, the possibility 1s therefore
provided of a deviation of the ongoing picture recording
frequency from a base value of, for example, 24 frames per
second (Ips). This means that the individual recorded motion
pictures have an increasing phase shift with respect to this
base value of the picture recording frequency.

The said variation of the picture recording frequency can,
for example, be realized 1n that the starting point 1n time of the
exposure of the sensor elements, that 1s the starting point 1n
time of the light exposure or the point 1n time of the actual
start of the received signal production on the basis of a light
release, takes place by a corresponding control at different
points 1n time or phase positions. The resetting or cancellation
ol a photoelectric sensor element can 1n particular take place
at a point 1n time pre-settable by the control device.

Alternatively or additionally, the picture recording ire-
quency can be varied 1n that the control device causes the end
of the exposure of a photoelectric sensor element at different
points 1 time. This measure in particular results 1n different
picture taking frequencies when the start of the exposure of a
following motion picture does not take place in accordance
with a fixed time pattern, but only 1n time reference to the
(variable) end point 1n time of the previous exposure.

In both cases, or by combination of these two control
measures, a phase shift of the picture recording with respect
to a base value of the picture recording frequency is therefore
achieved, with simultaneously a variation of the length of the
exposure time being possible.

The desired vanation of the picture recording frequency
can also be realized 1n that the rate or frequency 1s varied at
which the received signals of the individual sensor elements
are sequentially reset or read out. In other words, a sequential
read out of the recerved signals of the sensor elements in
accordance with a read-out cycle can be provided, with ulti-
mately one single picture being recorded by the sequential
read-out of all recerved signals. A fixed time pattern, and thus
a specific base value of the picture recording frequency, can
be deviated from by variation of this read-out cycle.

As regards the order of the read-out of the photoelectric
sensor elements, 1t 1s possible for the control device first to
sequentially cause a resetting or cancellation of all sensor
clements and subsequently to sequentially read out the
received signals of the sensor elements, that 1s to forward
them to an amplification device and/or to the digitization
device. In such a case, the already mentioned variation of the
starting point 1n time and/or of the end point 1n time of the
exposure 1s particularly suitable to realize the desired varia-
tion of the picture recording frequency.

Alternatively to this sequential read-out of the sensor ele-
ments, provision can also be made for the recerved signals of
the photoelectric sensor elements to be read out in parallel or
at least group—wise 1n parallel—for example divided
according to the explained different areal regions of the sen-
sor device. This simplifies the realization of particularly high
picture recording frequencies. The picture recording ire-
quency can be varied here in that the sensor elements, or a
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group of sensor elements, are reset together at variable points
in time and/or are read out at variable points 1n time.

The sensor device and the control device are preferably
designed for a continuous variability of the picture recording
frequency, for example by a continuous variability of the
read-out cycle of the sensor elements. Alternatively to this, a
variability of the picture recording frequency can be provided
in pre-determined frequency steps, for example in that the
picture recording frequency 1s changed in units of the read-
out cycle with which the photoelectric sensor elements are
read out sequentially. For example, after a sequential or
simultaneous read-out of all sensor elements, 1t 1s possible to
wait for the length of a pre-settable continuously variable or
discretely variable waiting interval until the sequential read-
out, or optionally the resetting of the sensor elements required
for this, 1s begun again.

Each sensor element of the sensor device can, as already
mentioned, have 1ts own amplifier device for the amplifica-
tion of the respective recerved signal and/or 1ts own digitizing,
device associated with 1t. It 1s preferred 1n this case for the
amplifier device or the digitizer device to be already inte-
grated in the sensor device or in the corresponding semi-
conductor component. For example, amplifiers and/or ana-
log/digital converters can be integrated at the rear side of a
photoelectric surface containing the sensor elements in a
three-dimensional design of the sensor device.

Alternatively to this, 1t 1s also possible to provide a single
amplifier device or at least a single digitizing device together
for a plurality of, or all, sensor elements.

A particularly simple realization of the invention i1s pos-
sible by designing the sensor device 1n a CMOS design or 1n
a related technology. Such a sensor allows the explained
flexible variation of the picture recording frequency and 1t
permits a read-out of the sensor elements at a comparatively
high read-out cycle and thus at a high picture recording ire-
quency. The picture recording frequency can thereby ulti-
mately be varied within an advantageously large frequency
range

In the motion picture camera in accordance with the mven-
tion, as already mentioned, a purely electronic control of the
picture recording frequency or of the exposure time of the
sensor device can be provided, with the exposure time of the
individual sensor elements, that 1s the starting point in time
and/or the ending point 1n time of the received signal forma-
tion, being able to be controlled by means of the control
device together for all, or for a part of the sensor elements or
tor each sensor element individually. It 1s ensured 1n the first
case that the same exposure time 1s provided for all sensor
clements such that the brightness values and color values of
the motion picture recorded are recorded faithful to the origi-
nal. A common control of only a part of the sensor elements,
or an individual control of all sensor elements independently
of one another, 1n contrast, allows the production of recerved
signals on the basis of different exposure times with respect to
different sensor elements such that, for example, picture
regions already identified as of comparatively low contrast
can be recorded with a matched exposure time in order to
nevertheless achieve a sulliciently large data depth for such
picture regions.

Alternatively or additionally to the purely electronic con-
trol of the exposure time, a diaphragm device can be disposed
upstream of the sensor device which allows an adjustment or
limitation of the exposure time of the sensor device. Such a
diaphragm device can, for example, have a rotationally mov-
able rotational diaphragm which has one or more masking
regions and one or more transmission apertures which are in
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particular circular in shape. The sensor device 1s alternately
exposed to recetved light or masked by a rotational drive of
such a rotational diaphragm.

Within the context of a further advantageous further for-
mation of the ivention, 1t 1s possible to control the sensor
clements by means of the control device such that a plurality
of recerved signals are produced sequentially which corre-
spond to different exposure times and are assigned to a single
motion picture to be recorded. In particular after the start of
the exposure of a reception element, that 1s after the required
resetting or cancellation of this reception element, the
received signal accumulated 1n each case in the meantime can
be taken up at a plurality of sequential points 1n time without
a repeated resetting or cancellation of accumulated charge
taking place.

A plurality of received signals are therefore produced for
the same sensor element and for the same motion picture at
defined points in time by such a control. If the recerved signal
1s located 1n a saturation region of the sensor device for the
actually desired exposure time, the correct received signal
value can still be determined subsequently by calculation by
extrapolation on the basis of the further recerved signals cor-
responding to a shorter exposure time. It 1s likewise possible,
for the avoidance of under-exposure—that 1s for the avoid-
ance of a non usable recerved signal-—to expose the sensor
device as a precaution for a longer time and to determine by
calculation the correct signal value for such sensor elements
for which the longer exposure results 1n overexposure by
additional read-out of received signals with respect to shorter
exposure times.

A CMOS sensor 1s particularly suitable for this type of
control since the recerved signals of the individual sensor
clements can be read out free of destruction, that is 1n a signal
maintaining manner, for example 1n the form of current volt-
age values. It has moreover been found to be of advantage
with a CMOS sensor that this allows comparatively high
read-out rates. No significant time loss 1s associated with the
explained repeated signal gain since ultimately a compara-
tively long exposure time 1s set as a precaution for each sensor
clement, for which, however, a plurality of read-out processes
take place.

Furthermore, a cooling device can be provided for the
active cooling of the sensor device which comprises, for
example, a Peltier element or a fan.

In a preferred embodiment, the motion picture camera 1n
accordance with the invention has at least one digital memory
device for the storing of the recorded and digitized recerved
recording signals. Such a memory device can preferably be
coupled to the camera 1n an exchangeable manner to allow a
fast replacement. The said digitizing device 1s connected to
the memory device via at least one data interface for the
torwarding of the respectively digitized recerved recording
signals, with a number of data interfaces preferably being
provided which corresponds to the number of the digitizing
devices.

The storage of the received recording signals 1n the
memory device preferably takes place with a large band-
width, that 1s without a reduction of the data acquired 1n the
picture recording. In other words, a large memory require-
ment 1s accepted so as not to risk any irreversible loss of
motion picture data due to data compression or to picture
treatment such as color or brightness modifications. A pos-
sible data compression or picture treatment should only take
place using a copy of the original recorded data stored in the
memory device.

In accordance with a preferred embodiment, the memory
device can be controlled by the control device for an addi-
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tional storage of at least one recording parameter 1n order to
store the actual picture recording frequency, the actual dia-
phragm setting of the recording lens or text information on the
recorded film scene (take), for example, with the motion
picture data. Such recording parameters can be used for docu-
mentation purposes or for a corresponding setting of the
camera for a later restart of the shoot.

Furthermore, the motion picture camera in accordance
with the mvention can be fitted with a clock which makes
available a time s1gnal which can be stored together with the
motion picture data or with recording parameters in order to
allow an association of these data with defined points in time.

Furthermore, an identification device can be provided by
the memory device which allows the transmission of an 1den-
tification code corresponding to this memory device to the
motion picture camera. The control device of the camera can
thereby, for example, recognize an exchange of the memory
device, the total capacity or the still remaining capacity of the
memory device. A further application possibility of such an
identification device consists of the fact that recording param-
eters previously transmitted to the memory device can again
be loaded back into the camera in order, for example, to allow
an automatic adjustment of the camera 1n accordance with an
carlier setting. The said identification device can, {for
example, have a microcontroller and a non volatile memory.

One difficulty 1n the obtaining of the received signals with
a high data depth and a correspondingly high data rate 1s that
the memory device has to have a capacity suificient for the
usual recording periods. The memory device must therefore
be fitted either with a comparatively large capacity or a
change of the memory device must be possible during the
ongoing recording.

In a further advantageous embodiment, no physical cou-
pling 1s therefore provided between the camera and the
memory device, but the motion picture data or recording
parameters to be stored are transmitted to the memory device
in a wireless manner. For this purpose, the motion picture
camera can have a wireless transmitter and the memory
device can have a corresponding wireless receiver. This
embodiment has the advantage that the construction size of
the memory device or of a plurality of memory devices to be
used does not limit the handling of the camera. The weight of
the camera can also be considerably reduced in this manner.

Moreover, such a wireless coupling of memory devices to
the motion picture camera can simplify an interruption free
change of the memory devices at the motion picture camera
s0 as not to prematurely have to end a film recording or to lose
picture data due to the depleted capacity of a single memory
device. Such an interruption free change of the data transmis-
s1on to a plurality of memory devices 1n succession can take
place, for example according to the principle of “roaming”,
such as 1s known 1n connection with the change of a trans-
mitter/recerver station with mobile radio telephones.

It 1s alternatively or additionally preferred for an interme-
diate memory device to be provided which serves as a data
butifer in order, ultimately, to provisionally record data to be
stored 1n a memory device and to transmit them to said
memory device. Such an mmtermediate memory device 1s—ior
the benefit of increased data security—in particular of advan-
tage on an exchange of memory devices during a running film
recording. For example, such an intermediate memory device
can be provided by the motion picture camera or by a memory
device arranged remotely from the camera 1n the case of the
explained wireless transmission of data to be stored to differ-
ent memory devices.

It must still be noted with respect to the explained memory
device that this can have at least one output 1nterface for the
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outputting of the stored data. This output interface can also be
made, for example, as a wireless transmitter 1in order to allow
a wireless transmission of the data.

In an advantageous embodiment, the memory device can
be controlled for the outputting of the stored data at an output
rate which 1s different from the rate of the reading 1n of the
data to be stored, for example to allow a subsequent backup of
the data 1n a—comparatively slow—magnetic tape memory.

The memory device can in particular have a magnetic
memory (for example a hard disk), an optical memory (for
example a recordable CD or DVD or a holographic memory),
a magneto-optical memory, a semi-conductor memory (for
example a RAM memory or a flash memory) or a plurality or
a combination of these storage media.

Finally, 1t 1s preferred for the motion picture camera to have
a modular design 1n order to allow a simple and fast replace-
ment of electronic, optical and mechanical modules and 1n
order furthermore to allow the use of conventional camera
components. In particular, the sensor device together with the
control device, further a recording optical system, or a
memory device can respectively form 1ts own such modular
unit.

BRIEF DESCRIPTION OF DRAWINGS

Further preferred embodiments of the invention are recited
in the dependent claims. The mvention will be explained 1n
the following by way of example with reference to the draw-
ings in which are shown:

FIGS. 1 and 2 possible embodiments of a motion picture
camera 1n accordance with the invention;

FIGS. 3 and 4 possible embodiments of a sensor device;
and

FIGS. 5 and 6 time diagrams for the 1llustration of different
control sequences with different picture recording periods.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a possible design of the motion picture cam-
era 1n accordance with the invention. This has a recording
optical system 11 which images the motion picture actually to
be recorded along a reception beam path 13 on an optoelec-
tronic sensor device 31. In a matrix-like arrangement, the
sensor device 31 has aplurality of sensor elements which can,
as a consequence of the light exposure, produce a respective
received signal which corresponds to the light intensity and
the exposure time. For example, the sensor device 31 can have
an arrangement ol 1920x1080 or 2880x2160 of such sensor
clements.

The received signals produced by the sensor device 31 are
delivered 1n parallel, or partly 1n parallel, to an amplification
device 32 which has a corresponding number of electronic
amplifiers. The received signals amplified 1n this manner are
digitized 1n a downstream digitizing device 33 by a corre-
sponding number of analog/digital converters. The digitizing
device 33 1s connected via a data bus 35 and a data interface
37 to amemory device 39 which records some of the recorded
and digitized received signals on, for example, a magnetic
hard disk 1n real time.

The received signals can be delivered via a further data
interface 41 connected to the data bus 35 to a display monitor
43 1in order to allow a simultaneous observation of the
recorded motion picture film on this. The display monitor 43
can be integrated into the camera or be arranged at a location
remote from the camera.

The data flow from the sensor device 31 via the amplifier
device 32, the digitizing device 33 and the data bus 335 to the
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data interface 37 and the memory device 39, on the one hand,
and to the data interface 41 and the display monitor 43, on the
other hand, 1s controlled by an electronic control dewce 45
which 1s connected, for this purpose, to the said components
31, 33, 35, 37, 39, 41, 43. The electronic control device 45 1n
partlcular controls the read-out of the recerved signals of the
individual sensor elements of the sensor device 31.

A camera control device 47 1s moreover provided which 1s
connected to the recording optical system 11, to the electronic
control device 45, to the memory device 39 and, furthermore,
to a camera sensor 49 which, for example, detects the bright-
ness of the of the take to be recorded or individual regions
therefrom. The camera control device 47 synchronizes the
procedure of the digital motion picture recording with the
control or signal processing of the further camera compo-
nents, and 1t allows the input of setting parameters by the
cameraman via a user interface not shown i FIG. 1.

The camera 1n accordance with FIG. 1 thus forms a digital
motion picture camera which allows the recording and stor-
age of picture signal data 1n a digital format and which simul-
taneously allows an electro-optical control observation of the
recorded data on the display monitor 43.

FIG. 3 schematically shows a known matrix-shaped divi-
s1on of the light sensitive front side of a sensor device 31 1nto
a plurality of sensor elements 35, with only a low number of
sensor elements being shown for a simplified representation.

FI1G. 4 shows an embodiment of the sensor device 31 of the
motion picture camera of the invention 1 accordance with
FIG. 1 1n which the sensor elements 33 are associated with a
central areal region 59 of the sensor device 31 and additional
sensor elements 61 are associated with a frame-shaped areal
region 63 which surrounds the central areal region 59. The
central areal region 39 has a rectangular outer outline and the
frame-shaped areal region 63 has a rectangular inner contour
complementary thereto.

This division 1s used only to make use of the received
signals ol the sensor elements 35 of the central areal region 59
(recerved recording signals) for the recording and/or storage
of the actual motion picture in the memory device 39. In the
camera 1n accordance with FIG. 1, the memory device 39 1s
for this purpose only coupled to the sensor elements 35 of the
central areal region 59 via the data interface 37.

The received signals of the sensor elements 61 of the
frame-shaped areal region 63 (received monitoring signals)
can, 1n contrast, additionally be used together with the
received recording signals for an observation of the recorded
take on the display monitor 43, with the division of the sensor
device 31 1nto the regions 39, 63 corresponding to a division
of the observable picture 1nto a central picture section and a
surrounding frame-shaped picture section. The picture which
can be observed on the display monitor 43 1s thus larger than
the actually stored motion picture. For this purpose, 1n the
camera in accordance with FIG. 1, the display monitor 43 1s
coupled via the data interface 41 to the sensor elements 55 of
the central areal region 39 and to the sensor elements 61 of the
frame-shaped areal region 63. Due to this expanded observa-
tion and monitoring possibility, for example, an accidental
recording ol a microphone extending into the picture margin
can be recognized and prevented in good time.

To sum up, in the motion picture camera shown 1n FIG. 1,
the recetved signals of all sensor elements 55, 61 of the sensor
device 31 are digitized and corrected as necessary. These data
are then delivered to the digital data bus 35 which has a high
bandwidth. The two (or more) interface switches 37, 41 are
connected to the data bus 35 and can be controlled such that
only some of the data available at the data bus 35 are trans-
mitted. For example, the data interface 37 can transmit the
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received recording signals of the central areal region 59 to the
memory device 39 1n very high resolution, 1.e. without infor-
mation reduction. The data interface 41 also passes on the
received monitoring signals of the frame-shaped areal region
63—1n addition to the receiwved recording signals—to the
display monitor 43, with the data volume being reduced or
compressed prior to the passing on to the display monitor 43
in accordance with the resolution of the display monitor 43.

The explained division of the sensor elements 55, 61 1nto
the central areal region 59 and the frame-shaped areal region
63 can take place physically, for example by a different design
of the sensor elements 35, 61 1n the two areal regions 59 and
63 respectively, in particular using ditferent spatial, dynamic,
color and/or temporal resolution. For example, a fixedly pre-
set different connection of the sensor elements 55, 61 within
the two areal regions 59 and 63 respectively can also be
provided.

Alternatively to such a physical division of the areal
regions 39, 63, the whole light sensitive surface of the sensor
device 31 can be fitted with similar sensor elements 55, 61,
with the association with the central and the frame-shaped
areal regions 59 and 63 respectively being set by the read-out
or the control of the sensor elements 55, 61 and with the
sensor elements 35, 61 of the difierent areal regions 39, 63
being read out using the same method or different methods.

In both cases of the division, the recerved recording signals
and the received monitoring signals can be directed over
separate data paths in order to reduce the effort for the pro-
cessing of the data volume created, 1n particular by an early
reduction of the data volume provided for the display monitor

43.

FIG. 2 shows a further embodiment of a motion picture
camera 1n accordance with the mvention, with components
corresponding to the embodiment 1n accordance with FIG. 1
being marked with the same reference numerals. Contrary to
the embodiment 1n accordance with FIG. 1, the transmission
of the recerved signals of the sensor device 31 to the display
monitor 43 takes place via an analog picture preparation
circuit 42 which 1s connected for this purpose at the input side
to the amplifier device 32 and at the output side to the display
monitor 43. Accordingly, the display monitor 43 has no data
interface of 1ts own (41 1n FIG. 1) associated with 1t for the
link to the digital data bus 35.

In the motion picture camera shown in FIG. 2, only the
received recording signals of the central areal region 39 are
digitized and transmitted to the memory device 39 for storage
in digital form via the data bus 35 and the data interface 37. In
contrast, the signals of all sensor elements 55, 61, that 1s the
received recording signals and the recerved monitoring sig-
nals, are prepared on a parallel analog branch 43 for display
on the display monitor 43. The control picture shown on the
display momtor 43 thus again shows a picture area which
corresponds both to the central areal region 59 and to the
frame-shaped areal region 63 of the sensor device 31. The
control picture shown therefore allows a control of the region
surrounding the actual recording area.

Alternatively to the embodiments shown 1n FIGS. 1 and 2,
the received signals provided for the control reproduction on
the display monitor 43 can also be branched at any other
position of the signal processing chain. It 1s furthermore
possible, on the one hand, to combine a low resolution signal,
which corresponds to both the central areal region 39 and to
the frame-shaped areal region 63 of the sensor device 31, with
a high resolution signal, which only corresponds to the central
areal region 39. In this case, a control picture can be produced
by a corresponding picture generation circuit on the display
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monitor 43 which has a higher resolution 1n a central picture
region than in a surrounding, frame-shaped picture region.

In the embodiment shown in each case in FIGS. 1 and 2, the
sensor device 31 1s formed by a CMOS sensor whose recep-
tion elements can be individually controlled 1n order to bring
about a resetting or a subsequent read out of the photoelectric
charge, or of a corresponding voltage signal, at any desired
point 1n time.

In such a CMOS sensor, the light acting on a sensor ¢le-
ment 1s transformed 1nto a photoelectric charge and thereby,
ultimately, into a voltage signal, whose value increases during,
the time of the light exposure. An individual sensor element
can be short circuited and thus reset 1n order to set the voltage
value to zero and thus to let the exposure period start at a
defined point 1n time. The read-out of this sensor element can
likewise take place at any desired defined point 1n time 1n
order thus to recerve a recerved signal which corresponds to a
pre-determined exposure period. Since, therefore, both the
starting point in time and the end point 1n time of the exposure
period can be set as desired, ultimately the frequency at which
the picture data sets of all sensor elements are jointly pro-
duced can also be varied, as will be explained 1n the follow-
ing. The CMOS sensor 31 thus allows a vanation of the
picture recording frequency, which 1s not possible at a fixed
read-out cycle—as with a CCD sensor for example.

In the sensor device 31 shown 1n FIGS. 1, 2 and 4, the
control of the exposure time and of the picture taking fre-
quency preferably takes place purely electronically. Alterna-
tively or 1n support, however, it 1s also possible to influence
the masking or light exposure of the sensor device 31 via a
rotational diaphragm with at least one transmission aperture
and one masking zone. The exposure time of the sensor
device can be controlled, or additionally electro-mechani-
cally supported with respect to an electronic control, by the
rotational operation of such a rotational diaphragm.

It must still be mentioned with respect to the camera in
accordance with FIGS. 1 and 2 that the sensor device 31, the
amplifier device 32 and, preferably also, the digitizing device
33, can be realized by a single module. In this case, each
sensor element has associated with 1n an integrated design 1ts
own amplifier or 1ts own analog/digital converter. Further-
more, circuits for impedance matching can be provided.

The read-out, the amplification or the digitizing of the
received signals of the sensor elements can moreover natu-
rally also take place completely or partly sequentially. The
amplifier device 32 and the digitizing device 33 then each
only require a single signal amplifier or a single analog/digital
converter 1n each case. It 1s, for example, also possible for
ultimately only the recerved signals transmitted to the display
monitor 43 to be transmitted purely sequentially, whereas the
transmission of the received recording signals to the memory
device 39 takes place, at least 1n part, 1n parallel via the data
interface 37. In this case, the display monitor 43 can be
disposed upstream of, for example, a multiplexer or a shiit
register.

It must st1ll be mentioned with respect to the storage of the
digital picture data that such a data format can be pre-set by
the electronic control device 45 which does not only allow the
storage of the digitized recerved signals of the sensor device
31, but also the additional storage of associated recording
parameters. For example, the diaphragm aperture of the
recording optical system 11 set by means of the camera con-
trol device 47, the brightness values detected by means of the
camera sensor 49, a reference time signal pre-set by a clock
(not shown) or the actual picture recording frequency can also
be stored as recording parameters in the memory device 39.
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A wireless connection, 1n particular a radio connection, can
also be provided between the memory device 39 and the data
interface 37 as well as between the display monitor 43 and the
data interface 41 or the picture preparation circuit 42 instead
ol a wired connection.

In accordance with an advantageous further development
of the motion picture camera shown 1n FIGS. 1 and 2, the
frequency at which the individual sequential motion pictures
are recorded by means of the sensor device 31 can be varied
by interaction of the camera control device 47 and of the
electronic control device 45 with the sensor device 31, and
indeed 1n accordance with a pre-set value adjustable via the
user interface and the camera control device 47. The picture
recording frequency can thereby be reduced or increased
continuously prior to or during a recording in order to carry
out fast motion shots or slow motion shots. With such a
variation of the picture recording frequency, the frequency at
which the received signals of the sensor device 31 are read out
which jointly form a picture data set 1s modified, for example,
by means of the electronic control device 45

A sequential read-out of the received signals of these sen-
sor elements 35, 61 shown in FIG. 4 can take place for
cxample as follows: starting with the sensor element 61,
which 1s shown at the top left 1n the representation 1n accor-
dance with FIG. 4, mmtially all sensor elements 61 of the
topmost line are reset sequentially from left to right and 1n
defined intervals of time. In other words, the voltage values
photoelectrically produced up to this time at these sensor
clements 61 are set to zero.

Subsequently, the sensor elements 61, 35 of the second and
following lines are reset in a corresponding manner, that 1s
sequentially 1n each case from left to right, until finally the
sensor element 61 at the bottom right 1s reached and 1s like-
wise reset or cancelled. After the resetting of each sensor
clement 535, 61, the production and collection of photoelec-
trical charge 1s directly begun—provided a light exposure
takes place—such that, for example, a certain signal charge
has been produced 1n the sensor element 61 at the top left at
the point in time of the resetting of the sensor element 61 at the
bottom right.

After such a sequential resetting of all sensor elements 55,
61, the recerved signals of these sensor elements are read out,
and imndeed again at defined points 1n time and 1n the explained
order, that 1s line-wise from left to right starting with the
sensor element 61 at the top left up to the sensor element 61 at
the bottom night. A photoelectrical voltage value, or a
received signal, 1s thereby read out for each sensor element
55, 61 and corresponds to a specific known exposure time.
Such a sequential resetting and read-out of the sensor ele-
ments 35, 61 can be initiated, for example, by the electronic
control device 45 1n accordance with FIGS. 1 and 2.

FIG. 5 shows 1n a time diagram how, with a sequential
resetting and readout of sensor elements 53, 61 1n accordance
with FIG. 4, a vaniable picture recording frequency can be
realized. Si1x possible control procedures (a) to (1) are shown
by way of example, each beginning from a point 1n time t0.
Cancellation intervals D, read-out intervals R and waiting
intervals W are shown for these control procedures and each
follow one another 1n a time sequence.

A cancellation iterval D corresponds to the period of the
sequential resetting of all sensor elements 55, 61, as explained
with reference to FIG. 4. In a corresponding manner, a read-
out mterval R corresponds to the period of the sequential
read-out of the sensor elements 55, 61 in accordance with
FIG. 4. The cancellation intervals D and the read-out intervals
R always have a constant period of time, provided that one 1s
working with a constant resetting and read-out cycle.
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The picture recording frequency and/or the exposure time
can be varied 1n that one waits for the period of different
waiting intervals W between a resetting procedure and a
read-out procedure, or between a read-out procedure and a
resetting period.

It 1s shown, for example, 1n FI1G. 3 for the control sequence
(b) that, after the sequential resetting of all sensor elements
55, 61 within the cancellation interval D, a waiting interval W
initially passes betfore, during a readout interval R, the sensor
clements 55, 61 are read out sequentially and directly subse-
quently, during a further cancellation interval D, are again
reset sequentially. A complete picture recording cycle thereby
takes up a period 12.

The same period t2 for a complete picture recording cycle
1s also required 11 the read-out interval R follows directly after
the end of the cancellation interval D and 11 a waiting interval
W only passes after this read-out before the sensor elements
55, 61 are again reset. This 1s shown 1n FIG. 5 for the control
sequence (C).

The same period t2 of a complete picture recording cycle 1s
thus required by the control sequences (b) and (¢) such that in
both cases the same picture recording frequency 1s achieved.
However, the exposure time i1s extended in the control
sequence (b) since a waiting interval W first passes before the
read-out of the sensor elements 55, 61.

A longer period t3 of a complete picture recording cycle,
and thus a reduced picture recording frequency, can be
achieved in that the sensor device 31 1s controlled such that
longer and/or more waiting intervals W pass between the
resetting and the read-out of the sensor elements 35, 61. This
1s shown by way of example for the control sequences (d), (¢)

and (1).

For example, 1n the control sequence (d), 1t 1s waited both
before and after the sequential read-out ol the sensor elements
55, 61 for the period of a waiting interval W, before again
beginning with the read-out or resetting. The same exposure
time 1s thereby achieved as in the control sequence (b), but
with a reduced picture recording frequency.

The control sequence (e) i accordance with FIG. 5, in
contrast, shows the passing of a longer waiting interval W
after the end of the sequential resetting of all sensor elements
55, 61, with the resetting again being started directly after the
subsequent read-out of the sensor elements. In this control
sequence, the same period t3 of a complete picture recording
cycle, and thus the same picture recording frequency, is
achieved as with the control sequence (d). However, the expo-
sure time 1s 1ncreased here due to the extended waiting inter-

val W.

The same picture recording frequency 1s also achieved in
the control sequence (1) as 1n the control frequencies (d) and
(¢). This comparatively low picture recording frequency 1s
achieved at a short exposure time 1n that here a comparatively
long waiting interval W passes between the ending of the
read-out of the last sensor element 61 and the time of the
resetting of the first sensor element 61.

The highest possible picture recording frequency corre-
sponding to the shortest possible period t1 of a complete
picture recording cycle results 1f the cancellation interval D
and the read-out interval R follow directly after one another 1n
cach case without intermediate waiting intervals. This 1s
shown as control sequence (a) 1n FIG. 5.

It must still be mentioned with respect to the control
sequences shown in FIG. 5 that these can be realized purely
clectronically, namely by corresponding control of the sensor
clements 55, 61 by means of the electronic control device 45

shown 1n FIGS. 1 and 2.
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The period of the different waiting intervals W can, for
example, be selected 1n increments of that high frequency
cycle at which the sensor elements 55, 61 are sequentially
reset or read out. However, it 1s also possible to provide
variable periods for the waiting intervals W in order to be able
to continuously change the picture recording frequency. It 1s
likew1se possible to variably control the high frequency cycle
at which the sensor elements 35, 61 are sequentially reset or
read out.

It must moreover be mentioned with respect to the
explained control sequences that—due to the use of a CMOS
sensor 31—the control of the sensor elements 1n accordance
with FIG. 4 can also take place 1n any other desired order, for
example starting with the sensor element 61, which 1s shown
at the top right 1n the representation 1 accordance with FIG.
4, sequentially from right to left or from top to bottom, or
completely freely selectably in order to achieve certain
ellects.

It 1s 1n particular possible to make a differentiation of the
read-out type or of the read-out order according to the divi-
sion of the sensor elements 55, 61 into the two areal regions
59 and 63 respectively. For example, a parallel read-out of the
received recording signals and of recetved monitoring signals
can be provided 1n each case independently of one another for
the central areal region 59 and for the frame-shaped areal
region 63, 1n particular via a respectively associated data
interface.

Furthermore, alternatively to the purely sequential expo-
sure ol the sensor elements 55, 61 explained with reference to
FIGS. 4 and 5, a so-called simultaneous shutter can be real-
1zed. For this, the recerved signals of all sensor elements 55,
61 1n accordance with FIG. 4 can be reset simultaneously.
Moreover, there 1s associated with each sensor element 55, 61
a memory element, for example in the form of a capacitor,
into which the photoelectric charge produced 1n each case for
the sensor element 55, 61 1n question can be displaced, with
the memory elements being connected or controllable such
that no further increase of the respective received signal takes
place 1n the memory elements after this charge transfer even
with a further light exposure of the sensor 31. This charge
transier can also be carried out simultaneously for all sensor
elements 55, 61.

Since both the starting point 1n time and the end point in
time of the exposure 1s thus the same for all sensor elements
55, 61, the sensor elements are not subject to any phase shiit
relative to one another with respect to their respective expo-
sure period.

After the simultaneous charge transier, the read-out of the
received signals, for example by taking up the voltage values
applied at the memory elements, can take place 1n any desired
order, for example, sequentially, 1n parallel 1n groups or com-
pletely 1n parallel. The sensor elements 55, 61 are subse-
quently again simultaneously reset.

A desired change in the picture recording frequency and/or
in the exposure time can be realized in such a simultaneous
shutter 1n that the starting point 1n time and/or the end point 1n
time of the simultaneous exposure of the sensor elements 55,
61 can be varied. For example, it can be waited for the period
of different waiting intervals W between the simultaneous
resetting of all sensor elements 55, 61 and the simultaneous
displacement of the photoelectrical charge into the memory
clements, or between the simultaneous displacement and the
simultaneous resetting.

FIG. 6 shows such a simultaneous control sequence corre-
sponding to the sequential control sequence (d) in accordance
with FI1G. 5 with respect to the period t3 of a picture recording
cycle and thus with respect to the picture recording frequency.




US 7,738,010 B2

17

The simultaneous resetting of all sensor elements 55, 61 1s
here triggered at a cancellation point 1n time D. During a
subsequent exposure 1terval E, the sensor elements 55, 61
are exposed simultaneously. At a transier point 1in time T, the
photoelectric charges of the sensor elements 35, 61 are, as
explained, simultaneously displaced into the respectively
associated memory element. After the passing of a first wait-
ing interval W, the memory elements are read out during a
readout interval R. After the passing of a further waiting
interval W, and indeed at a cancellation point in time D, the
sensor elements 55, 61 are again simultaneously reset in order
to 1itiate a new exposure interval E.

In a corresponding manner as explained 1n connection with
FIG. 5, the waiting intervals W shown 1n FIG. 6 can respec-
tively be varied, n particular lengthened, shortened or set to
zero 1n order to vary the period t3 of a picture recording cycle,
and thus the picture recording frequency and furthermore the
exposure time E for all sensor elements 55, 61 synchronously.

REFERENCE NUMERAL LIST

11 recording optical system
13 reception beam path

31 sensor device

32 amplifier device

33 digitizing device

35 data bus

377 data interface

39 memory device

41 data interface

42 analog picture preparation circuit
43 display monitor

435 electronic control device
4’7 camera control device

49 camera sensor

55 sensor element

59 central areal region

61 sensor element

63 frame-shaped areal region
D cancellation interval or point 1n time
E exposure 1nterval

R read-out interval

T transter point 1n time

W waiting interval

t0, t1, t2, t3 point in time

The mvention claimed 1s:

1. A digital motion picture camera, comprising:

an optoelectronic sensor device (31) for the recording of
motion pictures, with the optoelectronic sensor device
having, in an areal arrangement, a plurality of sensor
clements (35, 61) for the production of a respective
received signal 1n dependence on a light exposure, and
with the optoelectronic sensor device being divided nto
a central areal region (59) and a frame-shaped areal
region (63) which surrounds the central areal region
(59):

a control device (45, 47) for the control of the read-out of
the recerved signals of the sensor elements;

a digitizing device (33) for the digitizing of the received
signals of the sensor elements, with a part of the sensor
clements (55, 61) being associated with the central areal
region (39) of the optoelectronic sensor device (31) for
generating recerved recording signals and with another
part of the sensor elements being associated with the
frame-shaped areal region (63) for generating recerved
monitoring signals, wherein the division of the sensor
clements into the central areal region and the frame-
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shaped areal region 1s permanently fixed during a
recording ol motion pictures; and
at least one display device (43) for the display of both the
received recording signals and the received monitoring
signals, wherein only the received recording signals are
provided for transmission into a memory device (39),

the at least one display device (43) being coupled to a
picture generator by which a cutting frame signal can be
generated for the representation of a cutting frame
between the received recording signals and the recerved
monitoring signals.

2. A digital motion picture camera in accordance with
claim 1, characterized in that the display device (43) 1s 1nte-
grated 1nto the digital motion picture camera; and/or 1n that
the display device (43) 1s connected to the digital motion
picture camera via cable or via wireless transmission.

3. A digital motion picture camera 1n accordance with
claim 1, characterized in that the display device (43) 1s formed
for the display of the recerved recording signals and of the
received monitoring signals 1n such an arrangement which
corresponds to the division of the sensor elements (55, 61)
into the central areal region (39) and into the frame-shaped
areal region (63).

4. A digital motion picture camera 1 accordance with
claim 1, characterized 1n that the sensor elements (55, 61) are
coupled to the control device (45, 47) such that the recerved
recording signals and the recerved monitoring signals can be
read out separately.

5. A digital motion picture camera in accordance with
claim 1, characterized in that an interface (37) 1s associated
with the central areal region (59) for the transmission of the
received recording signals to the memory device (39); and/or
in that an interface (41, 42) 1s associated with the central areal
region (59) for the transmission of the received recording
signals to the at least one display device (43); and/or in that
the interface (41, 42) 1s associated with the frame-shaped
areal region (63) for the transmission of the received moni-
toring signals to the at least one display device (43).

6. A digital motion picture camera in accordance with
claim 3, characterized in that the received recording signals
and/or recerved monitoring signals to be transmitted to the at
least one display device (43) can be reduced or compressed

with respect to their data volume by means of the associated
interface (41, 42).

7. A motion picture camera in accordance with claim 5,
characterized in that the interface (42) provided for the trans-
mission of the received recording signals and of the received
monitoring signals to the display device (43) has an analog
picture preparation circuit, with this interface (42) preferably
being connected at the input side to an amplifier device (32) to
which the interface (37) 1s also connected, at least indirectly,
for the transmission of the received recording signals to the
memory device (39).

8. A digital motion picture camera in accordance with
claim 1, characterized in that the sensor elements (535, 61) are
controllable for a freely selectable read out; and/or 1n that the
association of the sensor elements (55, 61) with the central
areal region (39) and with the frame-shaped central areal
region (63) 1s variably pre-settable.

9. A digital motion picture camera 1n accordance with
claim 1, characterized 1n that the optoelectronic sensor device
(31) has a lower resolution within the frame-shaped areal
region (63) than within the central areal region (39).

10. A digital motion picture camera 1n accordance with
claim 9, characterized 1n that the optoelectronic sensor device
(31) has a lower spatial resolution; brightness resolution;
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color resolution; and/or temporal resolution 1n the frame-
shaped areal region (63) than 1n the central areal region (59).

11. A digital motion picture camera in accordance with
claim 9, characterized 1n that the extent of the central areal
region (59) of the optoelectronic sensor device (31) corre-
sponds to a central area of an optimized 1image of a recording
optical system (11) of the digital motion picture camera.

12. A digital motion picture camera 1n accordance with
claim 1, characterized in that the central areal region (39) of
the optoelectronic sensor device (31) has a rectangular outer
outline and the frame-shaped areal region (63) has a rectan-
gular inner contour complementary thereto.

13. A digital motion picture camera 1n accordance with
claim 1, characterized 1n that the optoelectronic sensor device
(31) has a single optoelectronic sensor.

14. A digital motion picture camera i accordance with
claim 1, characterized in that the sensor elements (55, 61) of
the optoelectronic sensor device (31) are each provided with
a color filter; and/or 1n that the sensor elements (55, 61) of the
optoelectronic sensor device (31) are color resolving.

15. A digital motion picture camera i accordance with
claim 1, characterized 1n that the optoelectronic sensor device

(31) has a CMOS sensor.

16. A digital motion picture camera i accordance with
claim 1, characterized 1n that the starting point 1n time of the
exposure of the sensor elements (55, 61) and/or the end point
in time of the exposure of the sensor elements 1s controllable
by means of the control device (43, 47) for the vaniation of a
picture recording frequency.

17. A digital motion picture camera i accordance with
claim 1, characterized 1n that the sensor elements (55, 61) of
the optoelectronic sensor device (31) can be controlled by
means of the control device (45, 47) for a sequential resetting,
and for a subsequent sequential read-out.

18. A digital motion picture camera 1n accordance with
claim 1, characterized 1n that the cycle of a sequential reset-
ting or read-out of the received signals of the sensor elements
(55, 61) 1s controllable for the variation of a picture recording
frequency.

19. A digital motion picture camera in accordance with
claim 1, characterized in that the sensor elements of the
optoelectronic sensor device (31) are controllable by means
of the control device (45, 47) for a parallel or a group-wise
parallel resetting or read-out.

20. A digital motion picture camera 1n accordance with
claim 1, characterized in that the picture recording frequency
1s variable continuously or in increments of a sensor element
read-out cycle.

21. A digital motion picture camera in accordance with
claim 1, characterized 1in that each sensor element (35, 61) has
its own amplifier device (32) associated with 1t which 1s
preferably integrated into the optoelectronic sensor device
(31); and/or 1n that each sensor element (55) of the central
areal region (59) has 1ts own digitizing device (33) associated
with 1t which 1s preferably integrated into the optoelectronic
sensor device (31); and/or in that each sensor element (61) of
the frame-shaped areal region (63) has 1ts own digitizing,
device associated with 1t which 1s preferably integrated into
the optoelectronic sensor device (31).

22. A digital motion picture camera in accordance with
claim 1, characterized 1n that the exposure time of the opto-
clectronic sensor device (31) 1s electronically controllable by

the control device (45, 47).

23. A digital motion picture 1n accordance with claim 1,
characterized 1n that the exposure time of the sensor elements

(55, 61) 1s controllable by the control device (45, 47) for each
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sensor element individually, for some of the sensor elements
together, or for all sensor elements together.

24. A digital motion picture camera 1n accordance with
claim 1, characterized in that the sensor elements (53, 61) are
controllable for the sequential production of a plurality of
received signals which correspond to different exposure
times and are associated with a single motion picture.

25. A digital motion picture camera in accordance with
claim 1, characterized in that a cooling device 1s provided for
the active cooling of the optoelectronic sensor device (31),
with the cooling device preferably having a Peltier element or
a Tan.

26. A digital motion picture camera 1n accordance with
claim 1, characterized in that the digitizing device (33) is
connected to at least one data interface (37) for the transmis-
sion of the digitized received signals to the memory device
(39).

27. A digital motion picture camera in accordance with
claam 1, characterized in that the memory device (39) 1s
provided for the storage of the digitized received recording
signals, with the memory device (39) preferably being

capable of being coupled to the digital motion picture camera
in an exchangeable manner.

28. A digital motion picture camera 1 accordance with
claim 27, characterized in that the memory device (39) i1s
controllable by the control device (45, 47) for the additional

storage of at least one recording parameter.

29. A digital motion picture camera 1n accordance with
claim 27, characterized 1n that a clock 1s provided for the
making available of a time signal, with the storage of an actual
time signal together with motion picture data or with arecord-
ing parameter being controllable by means of the control
device (45, 47).

30. A digital motion picture camera in accordance with
claim 27, characterized 1n that the memory device (39) has an
identification device by which an i1dentification code can be
transmitted to the control device (45, 47).

31. A digital motion picture camera in accordance with
claiam 27, characterized in that the digital motion picture
camera and the memory device (39) are designed for a wire-
less transmission of data to be stored, with the motion picture
camera preferably having a wireless transmitter and the
memory device (39) having a wireless recerver.

32. A digital motion picture camera 1 accordance with
claiam 27, characterized in that an intermediate memory
device 1s provided for the recording of data to be stored and
tfor the transmission of the data to the memory device (39).

33. A digital motion picture camera 1n accordance with
claim 27, characterized 1n that the memory device (39) has at
least one output interface for the outputting of stored data.

34. A digital motion picture camera in accordance with
claim 27, characterized in that the memory device (39) for the
outputting of stored data 1s controllable at a rate which 1s
different to the rate of the reading 1n of data to be stored.

35. A digital motion picture camera in accordance with
claim 27, characterized 1n that the memory device (39) has at
least a magnetic memory, a magneto-optical memory, a semi-
conductor memory and/or an optical memory.

36. A digital motion picture camera 1 accordance with
claim 1, characterized by a modular design, with the opto-
clectronic sensor device (31) together with the control device
(45, 47), a recording optical system (11), and/or the memory
device (39) each forming 1ts own modular unit.

37. A digital motion picture camera 1n accordance with
claim 1, characterized 1n that the optoelectronic sensor device
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(31) 1s controllable by means of the control device (45, 47) for frame-shaped areal region (63) for generating received
the recording of the motion pictures at a pre-settable variable monitoring signals, wherein the division of the sensor
picture recording {frequency. clements into the central areal region and the frame-
38. A digital motion picture camera, comprising;: shaped areal region 1s permanently fixed during a

recording of motion pictures;
at least one display device (43) for the display of both the
received recording signals and the received monitoring
signals, wherein only the received recording signals are
provided for transmission mto a memory device (39);
10 and

an optoelectronic sensor device (31) for the recording of °
motion pictures, with the optoelectronic sensor device
having, 1n an areal arrangement, a plurality of sensor
clements (55, 61) for the production of a respective
received signal 1n dependence on a light exposure, and

with the optoelectronic sensor device being divided into _ | |
a central areal region (59) and a frame-shaped areal an interface (41, 42) associated with the central areal

region (63) which surrounds the central areal region region (39) for the transmission of the recerved record-
(59); ing signals to a display device (43) and with the frame-

shaped areal region (63) for the transmission of the
received monitoring signals to the display device,
wherein the received recording signals and the recerved

a control device (45, 47) for the control of the read-out of
the recerved signals of the sensor elements;

a digitizing device (33) for the digi.tizing of the received monitoring signals to be transmitted to the display
signals of the Sensor elements:, with a part of the sensor device (43) are reduced or compressed with respect to
clements (55, 61) being associated with the central areal their data volume by means of the associated interface
region (39) ot the optoelectronic sensor device (31) for (41, 42).

generating recerved recording signals and with another
part of the sensor elements being associated with the I
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